Uncertainty assessment of climate change adaptation options in urban flash floods by Zhou, Qianqian & Arnbjerg-Nielsen, Karsten
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners 
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 
• Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 
• You may not further distribute the material or use it for any profit-making activity or commercial gain 
• You may freely distribute the URL identifying the publication in the public portal  
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
   
 
Downloaded from orbit.dtu.dk on: Dec 19, 2017
Uncertainty assessment of climate change adaptation options in urban flash floods
Zhou, Qianqian; Arnbjerg-Nielsen, Karsten
Publication date:
2011
Document Version
Publisher's PDF, also known as Version of record
Link back to DTU Orbit
Citation (APA):
Zhou, Q., & Arnbjerg-Nielsen, K. (2011). Uncertainty assessment of climate change adaptation options in urban
flash floods. Abstract from European Geosciences Union General Assembly 2011, Vienna, Austria.
Authors: Q. Zhou and K. Arnbjerg-Nielsen 
Affiliation: Technical University of Denmark 
Title: Uncertainty assessment of climate change adaptation options in urban flash floods 
Abstract: 
Adaptation is necessary to cope with the increasing flood risk in cities due to anthropogenic climate 
change in many regions of the world. The choice of adaptation strategies can and should be based on 
a comprehensive risk-based economic analysis to indicate the net benefits of proposed options. 
However, the analysis is complicated by irreducible uncertainties about present and future hydrologic 
conditions as well as the present and future vulnerability of the area in question. Further, modelling of 
the actual hazards given the hydrologic conditions also entails substantial uncertainty. 
 
The work presented is based on a flood risk framework that is in accordance with the EU flood 
directive, but adapted and extended to incorporate anticipated future changes due to city development 
and hydrologic extremes. The framework is used to study the importance of inherent uncertainties in 
order to find robust adaptation options. The case study is a small urban catchment where no significant 
city development is anticipated. Therefore the main focus is on estimation of impact of uncertainties 
related to present and future hydrological conditions, impacts on assets, and costing of the damages. 
The uncertainties are calculated using Monte Carlo simulations and thus the resulting uncertainties are 
described by probability density functions. 
 
Two different adaptation options are studied to reduce the increase in risk of flooding, namely 
increasing the pipe capacity and the use of local infiltration measures to hold water back from flood 
prone areas. The two options represent classical engineering solutions and water sensitive urban 
design, respectively. These options are compared to a business-as-usual scenario, where no 
adaptation is foreseen in the area. The results indicate that infiltration is less cost-effective regardless 
of the uncertainties from climate change impacts and /or damage estimation procedure when 
considering the ability to reduce the risk of flooding. The description of the correlation structure 
between the key inputs proved to be important in order to obtain a correct description of the resulting 
uncertainties. 
 
The study shows that uncertainties associated with climate adaptation benefits are large, but still it is 
possible to choose no-regret adaptation options. The introduced procedure provides an important tool 
for achieving an explicit and thorough uncertainty analysis of the risk-based economic evaluation.   
 
